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The BaCo is an airplane of quality. 

It is very efficient and reliable in performance. 

It is the most pleasant and economical 2-seater to 
operate. 



New Commercial machines for pleasure and profit in 
2 and 4 passenger models^ for Land or Water flying 



Specifications of the 2-seater BaCo 


Span 

Length 

Height 

Surface, wings 

Diehedral, both wings • • • 

Weight, empty 

Useful load 

Loading per Sq. Ft. 

Loading per H.P. 

Meocimum speed ; flying • 
Minimum speed; landing 

Flight duration 

Climb (Full load) 

Ceiling 

Power plant, air-cooled • 

Horse power 

Gasoline Consumption • ■ 
Oil Consumption 


29 Ft. 10 ;.n. 

23 Ft. 

7 Ft. 9 in. 

214 Sq. Ft. 

l '/2 Degrees. 

700 lbs. 

600 lbs. 

5 lbs. 

19 3 lbs. 

90 M.P.H. 

33 M.P.H. 

4 Hours. 

•••600 Ft. per Min. 
18,000 Ft. 

— Lawrance; radial. 
60 at 1800 R.P.M. 

5 gal. per hr. 

I pint per hr. 


PRICE $7000.00 


Bctklehem Pennsrlvaiiia 
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Liberty 

Power 


IN'war-time it is imperative that all fighting planes on which the Nation depends 
'for defense, should be American built throughout. 

In time of peace it is no less important that every detail in the construction of com- 
mercial planes should be of domestic manufacture--if the owner is to be spared the 
penalty of long delays in repair and replacement service. 

The two liberty 12-cylinder motors which power Glenn L. Martin airplanes are 
straight American from spark plug to bed-bolt. No aeronautical engine of the same 
horse power has ever a;^roached the record of the All-American 400 horse power 
Liberty motor for efficiency and reliability. 

The power plant of a Martin plane represents die latest 
and best word in American engineering, and is typcal of 
the quality which goes to make up every individual part 
of a Glenn L. Martin plane. 


THE GLENN L. MARTIN COMPANY 

CLEVELAND 

Mmhtr of MmufacU’rtn Aircnf! .4uE^>ation 
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W. D- Me 
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The Air Service Vindication 

A viatiox akd AirCbaet Jocbual in this issue has at last 
set at rest many of tlie misstatements that have been 
cuiTcnt about the gross extravagance of oar air service 
setivitics during the War, If at the time of the Armistice 
General Kenly could have made the statement that half of the 
-billion and a quarter dollars appropriated for the Air Service 
daring the var bad been retomed to the treasury, there would 
never have been investigations of all sorts and all the loose 
talk would have been avoided. 

Bnt the impression has been created in the public mind 
regardini; tlio production of aircraft and it it will take n long 
time for the troth to overtake the many misstatements. It 
is not to be denied that the inevitable mistakee of jodgraent 
occurred, that inexcusable delay's hampered the progress and 
other things hapiioned which could have been avoided. Per- 
haps some of these may be more satisfactorily explained when 
all the facts are finally available. 

The fact is now established that our Air Service did not 
cost a "billion and a half dollars", for its net cost was 
$598,090,781. The figure 19 per cent of the total expenditure 
is fixed ns the proportion of the money spent for American 

The purpose of Aviatios ajto Ajbcrapt Journal in invea- 
tignting this subject at this late date is to once and for all 
time meet the argument which is constontly used in cartailing 
onr future expenditures for air preparedness, that “a billion 
sad a half dollars was wasted" during the war. 


Eflicienry of Air Transport 

T he ]mi>er read by H. White Rmith, ebainnan of the 
Society of British Aircraft Constructors, before the 
EFfii'iency Exhibition in London, and which is repro- 
duced in this issue, is worth the perusal of all those concerned 
with the oiganiaation of commercial air lines. For, while the 
paper duos not raise any points which are not already known 
to the student of air transport problems, it has the merit of 

of the whole question of commercial aviation. On this ground 
Mr. Smith’s paper should prove of considerable interest to 
that section of the bnsiness world which is aerionsly beginning 
to consider the claims of air transport to superiority over 
existing iiivans of travel and flipping. 

Operators of commercial aviation enterprises whose scope 
is still Iwal, but whose present snceess encourages them ti> 
look toward an expansion of their aetivitiee in the shape of 
regular inter-city services, may also find much food for 
thooglit in this paper. The high cost of operating converted 
militaiy aircraft on commercial services is a well-known fact 
and it L< t iicouraging to see Mr. Smith state on the ground of 
experii'n. c gained by the English cross-Channel air lines, that 
by the Ucc of specially designed commercial aircraft the coat 
of the tiai mile has been reduced to less than half. Since the 
post-war machines which produced thia redaction in operating 


costs are orthodox “strut-and-cross-wire” biplanes, it ms.y 
be expected that with the introduction of strotless, low-resis- 
tance machines, which would be suitably weatherproofed, a 
still greater efficiency — and a corresponding economy in 
operation — will be achieved. 

The ooncluding words of the paper apply with particuhir 
forcefniness to this conntiy, although they were meant to 
apply to British conditions. Mr. Smith points out that, rinre 
Great Britain cannot afford to maintain more than a compara- 
tively* small standing air force, the only way to insure a 
reserve of air power is by creating a commercial air fleet, He 
conclndes by saying that “it is false economy to ne^ect the 
development of a form of national defense which can be run 
on business lines, and thia neglect may involve us some day in 
suddenly spending vast sums of money on the extension of our 
military and naval air force.” 

The troth of this assertion needs no stressing, particnlaj’ly 
when applied to American conditions, considering the price 
the United States paid for its aerial unpreparednees npon 


Japan's Aerial Efforts 

I NFORMATION on the efforts Japan is making with a 
view to building up a thoroughly up-to-date air force 
with all the manufacturing facilities such a service re- 
quires is coming in with growing frequency. While 'die 
information at hand is not, as a rule, very comprdiensivc, 
a sufficient number of news items is available to create the 
impression that Japan shirks no effort to build up an air 
force that may, in case of war compare with the air forces 
of the other great powers. 

' A Im^e number of foreign flying instrtietore *and aero- 
nautical engineers has been engaged to build up the personnel 
and material sides of the Japanese ur forces and, judging 
from some recent performances, much pr««ress has already 
been made. Several shipbuilding firms bave acquired foreign 
licenses for the manufacture of naval aircraft and aeronau- 
tical engines, and some European firms have establislied 
branch organiaations in Japan. According to All the WorJ's 
Aircraft, 1920, there were in Japan at the end of last year 
twelve private aircraft manufacturing firms, including one 
building kite balloons and airships, to which number must be 
added the army and navy aircraft factories. 

At the same time Japanese miUtary and naval missions liave 
for some time been in Europe inspecting the latest produces 
of the leading aircraft mannfactnreTB and orders have been 
let, for unknown numbers of machines, to various Britisli, 
French and Italian firms. The recent order for five Fanaan 
Qoliath passenger carriers — which can easily be converted into 
long range bombers, the more so as they were originally de- 
signed as such — is a point in case. All of this diows that 
Japan is neglecting no opportunity to keep breast of the 
times and to prepare for possible emergencies. 
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Cost of War Aviation Only $598,090,781 

Authenticated Official Report of Liquidation Division of U. S. 

Air Service on Total Appropriation Corrects Misconception of Air 
Service Expenditures and Shows that $582,564,781 Mas Been 
Returned to U. S. T reasury 


craft daring the war and that the prodoction prograr.i 

• front”, is finally refuted by figures compiled by Aviatios 
I- Aibc*apt .Joi »sal from liquidation reports on file in the 
,re of the Chief of Air Rerviee in Washington. The 
ith is that the actual cost of all war contracts for a-rcraft, 
itieal ^uipnient. landing fields, foreign purchases. 
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during the war aggregated $1,687,054,768.00. 
amount there were revoked bv Congress, sums aggregating 
$487,000,000.00, making the net amount available for expen- 
diture by the War Department $1,200,064,768.00. 

Until now the charge has been made and the public has been 
led to believe that most of this money was spent and largely 
wasicl It ia now revealed 'for the tirat time by 
effieiel and authenticeted reporta made by the 
UquidatioD Division of the Air Service that of the 
amount available for expenditure SSS2,564, 781.00 
has been returned to the United States Treasury.* 

And there tiere airi>lanea produt-ed and delivered to the 
Government, despite the canard that the United States “got 
nothing for ita monev". The total amount spent for Amiv air- 
planes in the United States was $113,721,043.39. or 19 per 
rent of the total Air Service expenditures. For that money 
the Government received 13.894 American built a-rplanen. 
The Oovemment s|>ent $139,000,000 abroad for training and 
the purchase of airplanes, engines, construetion of canton- 
ments and prodnrtion centers and received among the other 
equipment 5,108 complete air^rlanes, making a'totel of ID, 092 
airplanes produced for the United States. These were 
prodoced in a ]>eriod of 21 months. Our production for this 
period exceeds that of any other country for a like period. 
It is farther substantiation of the belief that the rapidly 
increasing air power of America forced the war to an early 
conclusion, for shortly before the Armistice the central powers 
had only 3.309 airjilanea on the front. At the signing of the 
Armistice in addition to the .t.lDfi airplanes purehased abroad, 
2,091 American hnilt airi>Ianc8 had been shipped to Franeo 
and 1,040 were at points of emimrkation or in transit. One 
thousand four hundred and fortv airplanes bad been actuallv 
received in France, of wbich 667 American made maehinA 
were nctMOlly in service at th^ front. 

Only within the last few days have these figures been in 
sueh form that they could Ix' used in vindication of the war 
time air service activities of the government. The Chief of 
Air Service states that figures “liavc tieen pubiislieil and avail- 
able for public information for srivral months, rreept the 
important figures showing net expenditures after liquidation 
and the amount of surplus stocks xoM or otherwise disposed 
oF'. It ia tlierefore with great satiafaelion that Aviatios 
ako AiBTR.vn' JovnKAL curreets the gross misstatements <>f 
the past two y< nis. 

After two wars of adjusting canceled war contracts, as 
previously steW, $582,664,781. of the $1,200,054,758. avail- 
able baa been retumtd to the Treatury. 


The nmcmi.t nclualiy expended from the money appropria- 
ted for the War Department for the Air Service, in tbit 
country and abroad daring the war, was $617,480,977.00. 
From this have been deducted the amounts realised bv surplus 
material sales since the amiistiee of $19,309,106, making the 
net cost of our aeronautical endeavor during the 
war, $598,090,781. 

The seemingly unanswerable question before invosligatdnf 
committees. Congressional and othenvise, before newspaper 
writers and the public, has l>een “what beenme of over one snd 
one half billion dollars appropriated for our Air Servicat” 
The answ'er is found in the following figures which were 
secured from the oillce of the Chief of Air Service. This 
accounting has been necessarily slow. The magnitude of the 
aircraft program and the multiplicity of its remificatinns, 
in protluetion nnd organisation activities, in creating an Air 
Service from nothing to begin with — and it must be borne in 
mind that preparations were made for a fight to a finidi— 
have made this'task of aecoiuiting particularly tedious and of 
long duration. Further, the final accounting could not be 
made until suspended and cancelled contmris were settied 
and finally liquidated. 
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in »nmd this fact, so that a consideration of future avisIkM 

misconception heretofore circulated aliout our airplane is- 
dustry. As will be seen from the figures presented there were 
expended for Army ain'Iaiies and siarc parts w-tli tie 
“aeronautic industry” only $84,704,155.36, or 14 per cent of 
the total Air Sen."ice expenditures- Emergency war urganiss- 
tions received orders for $20,016,888.23. The total anjoant 
spent for Aniiy ain>'anes in the United States was $113,721,- 
043.39, or 19 per cent of the total Air Service expenditures. 

Looking back over the aituation, it now is apparent tilt 
our airplane industry did nnt fait during the war. .Starting 
with nothing, (os only 142 airplanes Imd been built for the 
Anny in nine years previous to 1917) it completed and 
delivered to the goAcmn-ent, as sdiown in detail by the fol 
lowing tabulations. 13,894 complete airplanes, together with 
Hjiare parts. 

The problem, on our entering the war, was to ereate belli 
an Air Reniee and an aireraft industry. In bath we sue- 
eeeded, for on Nov._ll, 1918, the Air Service emiai.sted of 
— . . • jgg enlisted men and civilian persou 
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to aiiqi’anes for the Army onr aircraft industry 
rtur'ng this i>eriod, manufactured a large number of seaplanes 
and flying hoaf.s. for the Navj-. It is a significant fact thit 
during all of this period, while there has been almost I'onstsnt 
discussion of our “failure in aviation,” practically all tbs 
criticism has been directed toward the work of the War Dc 
partraent. Most of the Navy’s contracts for procurement of 
seaplanes and flying boats, etc., were placed with the aircraft 
industry and offleera in the Nai-y Department credit the in- 
dusliy with having met tbeir requirements promjdly and 
regularly. 

The production of engines as shown by the Anal statcmcBls 
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if «i«o highly creditable. There was spent for aeronautical 
engines $244,838,162.30 in this country and 41,963 engines 
snd spare parts were produced and delivered. 

From these revised figures, it must be conceded that the 
American airplane industry gave a splendid account of itself 
during the War. There may he a difference of opinion as to 
the adaptability of the American made machines to meet the 
requirements of the service, but it must he remembered that 
the airplane manufacturers could make only the machines that 
they were ordered to make and that during the war period 
no attempt was made by the War Department to produce 
planes of American design, the sole effort toward original 
design and production being centered on the Liberty engine. 

It is due perhaps more to the advice of our Allies than to 
onr advisers in Washington that more American made air- 
pIsDM did not reach the front earlier. When the United 
States entered the War, our Allies urged that we first furnish 
raw material, mechanics and train aviators. Tjiies of aircraft 
were changing every few months. A new type on either side 
with a few miles more apeed, greater maneuverability or 
greater carrying capacity would render all previous designs 
obsolete. Under such conditions it \va.s obvious that any 
American production progmm should bo based on European 
experience and advice. 

That the above facts may be verified from official sources 
^ April 6, 1921. 

MiJOH LroTEB D. Garo.ver, 

c/o Avi.atios anp Aibcram- Jovbsal, 

228 Fourth Avenue, 

New York City. 

Desr Sir: — 

In response to your inquiry a.s to the exact amount of 
aeronautical appropriations ‘made by Congress during the 
war period, aecorapanied by an additional sta' 
the amount actually expended from these appi„,,.. 

' e purjioses for which the expenditures 
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There are also embodied in the same statement, fignips 
showing other items of expenditure from these war aeronautic 
appropriations. The figures ou this statement arc taken fron 
the figures submitted to Congress by the Air Service, and 
publi^ed in Part II. of “United Air Service, Hearing befoie 
a Subcommittee of the Committee on Military Affaire, Homie 
of Kepresentatives, 66th Congress, 2nd Session". With thciie 
figures before you, you will be able to determine the pnrpone 
for which the $017,489,977 was spent. These figures, oa above 
indicated, are not in each case final, as they were prepared 
before liquidation, but they are snfltciently accurate for prac- 
tical purposes in considering this question, 

The subjects of your inquiry cannot be properly considerei, 
however, ivithont reference to fhe further fact that in addition 
to the stocks declared surplus and sold or offered for sale 
since the war, we hold, as additional salvage from war ex- 
penditures, much other aeronautical equipment eonstituti^ a 
national asset, such as complete mrplanes, extra engines, 
balloons and other equipment, now in use or reserved for fato.re 
use of tlie service. In addition to this equipment, and proba- 
bly the greatest asset, from the war, are the thousands of 
trained flying officers and mechanics, together with our 
training flcld^ hangars and other ground facilities. All of 
the figures contain^ in fhe above heve been published and 
aveilahie for public information for several months, cxrept 
the imi>ortant figure showing net expenditures after liquida- 
tion and the amount of surjilus stocks sold or otherwim 
disposed of. 

Very respectfully, 

H. M- Hickam, 

Major, Air Service, 

Chief of Information Group. 
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• U. S. 

from 1917 to 1918, inelmaive, pving (after revocations 
made by Congressl a net total of ^.200.064,758. 

Of this total amount there hes been disbursed or reserved 
for final settlement of all claims to March 31, 1021. the sura 
of $617,489,977. 

This sum, $617,480,977. is the gross amount expended for 
all of mir aeronautic activities from the appropriations for 
(he war ]ieriod aboi’c mentioned. Your attention is directwi 

to the fact that this includes nearly $2,000,000. that hn.s been 
reserved (o cover three remaining contracts, not yet liquidated. 

Prom surplus stocks, there has been sold, since the war, 
aeronautical propertv bought nnder these apiiropriations, on 
iriiich the War Department has realized a cash return of 
119,399.196. In ad<Utmn to the actual sale of surplus material, 
there lm.s been transferred, •without funds, to other govem- 
menUl departments projiertv to the value of $8,139,318.33. 
There remains yet to he disfosod of other property declared 
surplus, to the value of $18,931,930.37. Disregarding any 
cash returns that nmv be realized from future sale of the 
latter, as well as the transfers to other deportments, bnt de- 
ducting the sum alreadv received from sales ($19,399,196) 
it will ho seen that the net cost of our aeronautical endeavor 
during the war, according to the present figure is $508,090,781. 

There is also included in the above mentioned statement a 
tabolatuin covering the disbursements for the procurement of 
airplanes, aeronautical engines, balloons and airships nrranged 
sccordin- to industries. The figures .-ontained in this state- 
ment arc taken from -Aircraft Surveys," Hou^ Document 
No. 621, Ofith Congreas. and show figures as of November 1, 
1919. These figures were preps^ed for Congress one year 
after the Armistice, nnd after all deliveries had been comple- 
ted, They have been, in some cases, slightly modified by final 
liquidotiim of contracts, but a complete analysis of liquidated 
fibres is not immediately available. All thete, however, are 
included in the final liquidation, and covered in the preceding 
paragraph. 


illowing information sets forth the appropriatio'oa 
specificallv provided bv Congress in the various bills listed. 
The actual total amount for the bills will vary for some >t 
these figures, as the bills included appropriations for the pur- 
poses of the Signal Corps proper, as well as for aeronantica 
in the Signal Corps. 

These figures show the allotmeuta made to cover purchases 
and contracts, and are not figures representing actual di»- 
bnrsenients. It ia practically impossib'e to secure figure* on 
the actual disbnreements under each and every class of mater- 
ial or service paid for from Air Service records only. 

The figures for the nliotmeiito and unallotted balances in 
this tabulation were obtained from “United Air Service”, 
“Hearing Before a Snb-committee of the Conunittee on Mili- 
tary Affairs. House of Representatives, Sixty-sixth Congrois, 
Second Session”, statement of Lieut. Cot. Jacob E. Fickal, 
Air Service, pages 162 elseq., with the exception of the item of 
88,000,000.00, the allotments nnder which are not shown in the 
lienringa 

As the statements in the liearings of the date of June SO, 
1919. show, the allotments include mon-ea not only, therefore, 
actually disbursed for aircraft material, accessories and ser- 
vices. but include also funds reserved for settlement -rf 
cancelle^or suspended contracts. 

It ■nill he seen from the statements in the hearings that it 
U practicailv impossible to arrive at figures which show the 
actual monies dishursed for purely aeronautical pnrposis; 
e.g.. Page lOS, item 3, some of these telephone systems were 
instjOled at Air Service stations. Under Par. 4, »me of tha 
radio equipment was for the Air Service. Par. 5 includes also 
transportation for the Air Service. However, in the jUtech^ 
tabulation, there have been included only those allotments 
specifically named as for the Air Service. 

On-pi^ 169, the items nnder “Aviation, Seacoast Defens*^, 
“Aviation, Scacoast Defenses, Insular Possessions, Hawaii , 
or “Aviation, Seacoast Defenses, Tnsnlar Possessions, Philip- 
pines,” include monies appropriated for aeronautic^ prior 
to the declaration of war, which monies wore partially used 
daring the war, and even in 1921. 

Other items in these hearings include purely Signal Cor}» 
allotments, wbich have no relation to aeronautics. 
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R«fei«nm U made, in thin connection, to the doeninrat, 
"Consolidated List at Aircraft Contracts and DdiTeries, 
April 6, 1917, to November 1, 1919”, file number A-10.2/22, 
compiled in tbe Information Group, O. C. A. S,, after making 
minor corrections in “Aircraft Surveys” House Document 
No. 621 included as an appendix herein. The figures shown 
in this statement represent actual disbursements, as of Novem- 
ber 1, 1919. Tlie document does not inelnde settlements made 
snbsequently which change the actual final payments to the 
aeronautical industries and to outside industries for airer^t 
materW. This doenment is mentioned in order to e.vplain 
tbe discrepancy in the figures between those shown therein 
and the figures shown in the hearings above mentioned. 

The allotinenta under the appropriation of $8,000,000.00 
were supplied by the Liquidation Division, O.C.A.S. The 
items mentioned in the attached tabulation as .unallotted 
balances were returned to the Treasury. 

The concluding statement attached, which purports to show 
the total actual disbursements, was compiled March 26, 1921, 
by the Liquidation Division. 

So that the itarwu of all war lima Govonment 
appropriationt may ^ clearly pnderetooa the 
foiiowing ofKcial detailed tabulation ie furniehedt 


War Aeronautical Appropriations U. S. Army 



Following ia a tabulation, appropriation by appropriation, 
with tbe allotinenU for aeronantica, unallotted balances and 
revocations shown under each. 
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Cash received from disposal of property declared g,g 


Actual cost air endeavor in war SSBS.oso.tSUO 

Appendix I. 

Coluolidxted Liu ol Aircrafl ConlracU and Deliveriot in V. 1 
ApHl 6, 1917— IVocemher 1, 1919 
iiirplones— Engines — Airshipe — Balioont {Supply, Free, Toy, Ok 
serMlion, 7argai, Propaganda, Experimental) 

Arranged by Industries and by ConSraetors 
Renrranged from corrected copy of “Aircraft Surv^", 
House Docuiiicnt No. 621, 66th Congress, 2nd Session, os 
file in Office, Chief of Air Service, to show the amounU put 
to each contiuctor, divided between the Aeronautics^ Automo 
bile and Kindr^, and Miscellaneous industries. Oalf 
disbnrsenienU to November 1, 1919. are shown: consequen^, 
settlements is liquidation of suspended contracts are not is- 
eluded. The above document is public and for all praelW 
purposes shows the amounts expended for flying material. 

Those eoocerus which were producing airplanes, aircraS 
engines, balloons or airships prior to the World War asd 
generally accepted as pioneer aeronautical mannfi^nrcrs, lai 
those other concerns organized during the war period and wlo 
are continuing active operations in aeronaotics, have bm 
considered in the claasifioation “Aeronautical Industry”. 



Amomebila a KindieC IndanriM 







Disposal ol Surplus Moterial 



l„ th. next iM, •/ AvUeum mt Ab-crofl /o.raal attl “ comply. 

account of where the 9627,499^7 wax epent both hera and abroad. 
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Aoromarine EnpneMing and Sales Co., w 

Major B. L. Smith in command of the “Nina". ' The Cnrtii 
Aeroptane t Motor Coip. waa represented, throngfa half a 
dozen mvilian airplanes, hy Cbariee E. Lom and John L. 
Moran of the CnrtiaB Sonthwest • • 

Aircraft Corp., the Wright Aeron 
nfactDiers Aircraft Association a 
The star event of the h 

Derby, whidi was mn o» . _ _ 

vras won by Lient. Victor D. H. Sfrahm o 
min. flat. Altogether there were nine starters. Other com- 
petitions inelnded lending nearest to the maih, won by Lieot 
R. U. Cronan on a Cnrtiss-Wright; paraebate jumping, won 
by Ray Ijockwood; and various exhiUtiona of aeroba^es, 
formation stunting, etc. The closing feature of the Tonma- 
ment waa a seaplane race, which waa ran over 10-tnile tiimi- 
gnlar coarse and was won by Lient G. Eirk, U. S. N., on a 
naval H-ld flying boat, in 41 min. 23 see. The Aeromarino 
West Indies fl3'ing boat "Nina” sportingly entered the contest 
with nine passengers on board, and Uthongb she was thus 
4,000 lb. heavier than the winning H-16, the "Nina” covered 
the course in 47 min. 46 sec., or at an average speed of hi 


News of the Aero dobs 
,4ero Cbib of Pomioylvmio 

Through the generosity of a member of the Club, who hai 
reqneatcd that his name he withheld for the present, there has 
been donated a fund of $335 to be applied to aerial toition of 
a number of young men. This fund is now in the hands of 
the Aero Service Corp. of Philadelphia, who maintain a year 
round school of flying at the offleial flying field of the Club, 
near Hatboro, Pa. 

It has about been decided to divide this fund into five 
amounts of $65 each to be given to five young men nominated 
by aero clubs as candidates to take flying iesaons daring the 
early Spring. The seven hours course of the school has lately 
been reduced and Ibis donation of $65 to five candidates will 
msko it hut $250 for the entire training to those fortunate 
enough to he selected for the course. 

It has been suggested by the donor of the gift that the 
Aero Club of Pennsylvania offer four other aero clubs the 
privily of nominating each a member to share in the dis- 
tribution of the fund. A member of any aero elub affiliated 
with the Aero Club of America is digible to make application 
for one of the above mentioned courses. Tbe Aero Club of 
Pennsylvania is reserving hut one of the scholarahips for a 
clnb member which they wilt nominate. 


American Minister Visita Fokker Works 
The American minister to the Netheriands, Mr. Philips, 
during a recent trip to Amsterdam visited the aerodrome as 
Schiphol, where be inspected tbe Fokker commercial airplami 
which are shortly to be placed in service by the E.L.M. Aij' 
Line (Royal Air Transport Co. for Netherlands and Ck>lonies). 
The K-Li-M. line intends to start regular air services between 
Paris and Amsterdam Brussels and Amsterdam ; London and 
Amsterdam; Amsterdam, Bremen and Hamburg; Hambuig, 
Copenhagen and Malmoo ; and Danzig and Kovno. 

While at Schiphol as the gnest of Anthony G. Fokker, Mr. 
Philips viewed Amsterdam from the air in one of the Fokker 
cabin monoplanes. 


Note 

Col. Thurman H. Bene has requested that credit be given 
to Maj. H. S. Martin, of the Engineering Division, Air Ser- 
vice, at McCook Field, for the preparation of tbe lecture given 
at the S.A.E. winter meeting and which appeared in tbe 
March 21 issue of Aviation anp AtacriAPr Joubnal. Colonel 
Bane was unable to attend this meeting on aneonnt of illness. 
It was supposed that this address was prepared by him anil 
ddivered, owing to his inability to attend the meeting, by 
Major Martin. 





Airplane Efficiency in Public Transportation 


By H. White-Smitb* 

Chatman. Soeiaty of British Airero/l Constnielori 


When eonsidenog aerial transport in relation to or in 
rofflpariaon with other forms of transport it is useful to 
confer in the first plare of what efkienc)> in transport 
consists. We find that the most efficient form of transport is 
a combination of the following qualities: — (1) Speed, com- 
bined with a capacity for covering distance. (2) The ability 
to convey merchandise, mails or passengcn from one point 
to another uitbout constant handling or changing. <3) Mo- 
bility. (4) Safety and reliability. (5) Economy of workii^, 
prodncing the lowest possible price for the amonnt of service 

Given these qualities as being those necessary for efficient 
transport services, I think we may with safety say that the 


airplane gives the greatest promise of efficiency of all modern 
transport. Let ns examine fhese points in the order in which 
I have sUted them:— 

Speed 

As far as sj>eed is concerned, the airplane— and I use this 
term in a generic sense, inclnding the amphibian and seaplane 
— has on ootstanding advantage over other forms of transport. 
At the present stage of development we do not think of aerisl 
transport except in terms of 100 m.p.h. By this I mean what 
is termed eraising ^eed, and not the full speed of the air- 
craft. which approximate to 125 m.p.b. For the Umc being 
a speed of 100 m.p.b. ia probably the most economical to 
adopt, bnt there is no reason why, in the future, we should 
not employ eraising speeds of 130 m.p.h. with top speeds of 
160 to 180 m.p.h. 

No other form of trarjsport can in an.v measure apvroa<-h 
these startling speeds. To enable yon to appreciate the ad- 
vantage in speed which the airplane has over other modes of 
transport I have prepared a abort table showing the times 
taken by the express train and boat to reach the principal 
towns in Europe, and also the time in which the airplane eonld 
eomplete the journey. The airplane times are based on on 
average flying speed of 100 m.p.b,, allowing half-an-honr's 
delay to change machines at each stopping place. 


The air routes are all practical, and in fact those to Paria 
Bniascis. Amsterdam, Hambnrg, Berlin. Copenhagen and 
Pra^e should be in operation this year either by British or 
foreign transport companies. 

On comparatively short distances, such as to Paris, Brus- 
sels and Amsterdam, there ia no difficulty in travelling from 
pomt to point in a few hours, but to some of the places, such 
as Marseilles, Hanibnig, Berlin, Copenhagen, tlie dietancs 
ranld also be covered for certainly nine months of the vear 
m the day. For the greater distances, such as Rome, Buehar- 
est, under present conditions a stop would have to be mads 
when darkness fell mid a start made by daybreak next day, 
with n eonsi^nent loes of much time and efficiency of service, 
If night flying is developed on right lines the efficiency and 
possibilities of airplane services will bi« vastly unproved, bnt 
even on Uie figures of dayli|ffit flying onlv it ^11 be seen that 
in the conveyance of merchandise of a ligffit character, of mail 
matter and documents and newspapers, the saving of time by 
a-rcraft ia so considerable as to, in all cases, jnrtify the use 
of this mode of transport. 1 think yon will agree, therefore, 
that, judged on speed alone, the airplane is the most efficient 
mode of transport. 

Ability to CooMy. IMerchandita, Mailt, or Paisangsrt without 
Constant Handling or Changing 

It is obvious the Isas hand'ii-g there is on any eonsignnicat 
of goods the more you ladnci l.;.iidling chajgca, combined with 
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tke more rapid movement of a greater amc 
tbsieforc any form of transport which redni 

making for ^cieney. The airplsrie here scorei 

sdvutsge over other forms of transit. Take a parcel being 
gnt from London to Paria. First of all it is placed in the 


ating as it does on either sea or land, there is a great advan- 
tage as regards the place of ita departure or fanding. If land 
aerodromes are not available, probably the sea or river would - 
be available, and its mobility is therefore correspondingly 


a van and to ■ 

saving of at least two handlings. To burin 

s whose goods are at all liable to damage the rednet 

of handling will be apparent, as it means leas liabilty to 
dsmsge, fewer charges for handling and greater safety. 

Another feature which ia of real importance at the preaent 
time is the almost coihplete elimination of the risk of pil- 
ferage. This advantage of the air ia apparat, and I may . 


Sajaty a 

e have to consider in relation to efll 

./ of transport is that of safety, and linked with i' 

reliability. Altbongb there is bnt a abort history and e 


17 monl . . . , . . . 

year, the percentage of fatal aeddenta for aircraft w 
or one in 12,500 and the injnriee .15, or one in 6.500 people. 

The chief difficulty to be solved is that of fog; air navigation 
instruments and wireless telephones are being developed, and 
directional wireless improved, permitting of the navigation 
of aircraft ont of sight of landmarks and guides; equal y 



iK.eroKE Air Lixe, Ftv 


that there would be consequent transference of the goods and 
passengers at various stages of the journey; but even so, these 
stage* would he of considerable length, probably not loss than 
400 miles, with consequently infrequent riimiges, and part of 
the standard equipment of goods-carrying aircraft would a 
type of specially made “containers’’ which would Iw rapidly 
transferred from one airplane to another; the handling would 
be in bulk and the risk of pilferage from these sealed eon- 
tainers practically nil. 

Mobility 


Another important asset of the a^lane is its mobility. The 
only factor controlling mobility is the necesrity of using 
serodroitH** for departure and landing. The operators of air- 
craft can, however, place their landing grounds at any derired 

point to serve grrat centers of population, 

facility, ( he small village. 

Tbc value of tiiis quality of mobilli 
however, in our great dominions an 

conntries of wide distances. In thu wujuiea .~ 

such network of railways or roads as exist in Great Britain 
snd Europe. There arc great open spaces untracked by rail 
or roads, and it is in these places that the mobility of lie 
aiipUne irill prove of the greatest service. In these places 
tbs land for aerodromes will be cheap and they will be easy 


r with equal 

_e most apparent, 

end colonies and the other 


well above the clouds or in a fog; engines are being improved 
and developed for commercial work; stability is being studii^, 
so that there will bo a steady progress in safety and also in 
reliability of aerial services. 

Kccnomy o! Oparaion 

We next come to the very important question of the cost 
of operation end its effect on the efficiency in transport. 

As regards economy of working in the air, the war experi- 
ence was purely retrograde, and so far from helping 
to develop economy, that quality had to be completely disre- 
garded, and the first and only consideration was necessai-iiy 
efficiency in air fighting. We still have hardly shaken >S 
this war influence, bnt with the past two years there has been 
a steady improvement in the design of commercial airernft, 
producrive of economy. War niachines such as the Airco 9 
and the “Bristol” Fighter cost to operate per ton mile about. 
8 shillings, whereas today there are machines available, sueh 
as the Ainso-18, the Handley Page W.8. and the “Bristol” 
10-seater, by which the cost has been reduced to about 3 
sbtllings 6 pence, thqt is, lees than half. 

In considering the question of economy in operation we 
must have rega^ to Ae effect of speed. In all foraoa of 
transport there^are speeds which are economical, and any 
increase on these speeds means increase in eoat of operation. 
The same applies in the air. The economical air figure is ihe 
high one, to which I have already referred, of about 100 m-pi. 

To examine the comparative cost of transport by mr, land 





London 


o Paris, (24tl milea), the other 
! (700 miles).* I have also the 
ime oeeupicd by the vario 

LoNW».' TO Paris, 240 1 



bE^nnin;; with aircraft, and it should be poss'hle to effect a 
gradual redaction. Take one item alone, the ch>f item, the 
coat of vanning aircraft, that U the HU for petrol. This 
represents approximately one-third of the total running cost. 
Every penny reduction |»er gallon in the price of petrol, or 

aircraft design, will help toward reducing this verj' expensive 


■eedfol of I 

nieut for a considerable I 
y in the construction of the aircraft 
materiDls and components hy other ' 
ip] cars to me to be practical and at 
than paying doles to unemployed, 
--ingport or 


:ive step should he handled boldly; 

tluil is, enough macliines chou'd he purchased to enable British 
tnuusport companies to enter afresh on the London-Paris and 
Ixmdon-nniBsels s«-micre, and also to onen ui> the air routes 
to Cojienhagen, Berlin, 51ni 


I have addressed my remarks to the business man w th the 
object of trying to allow him that the air is an effie'cnt mode 
of tra^ort — if not at present the most efficient, arid that it 
is to hia advantage to use. T do not suggest that aerial trans- 
port will displace other forms of transport. Generally 
speaking, the newer forms of communication have not d-s- 
plaoed the old, but have become additional and complementary 
to them, and I think this will be ao with the devriopment of 
aerial transport. 


, ‘ li.V'.OCO, B large ^ 
ongh a muiiher of tmdes, a 




and Madrid. 


i?tru 


of wages 


„ ..ill radiate i 
would he made 


i'onld strongly urg« 
' t f 

of aerial transport 


ihipplng interesta, bankers, , 
lA fT^ In this quGStioa I 
ground 


’ serial transport and see whether there is not good ground . 
ir their taking an active interest in it, not only from the 
oint of view of the user, hut from the point of view of the I 
ipitalist who is prepared to assist in its development. 
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British public and the government. In timee of peace, it is 
obvious that we, as a nation, cannot afford more than a com- 
paratively small standing air force. It follows, therefore, 
that the only way in which we may have a reserve of air power 
is by the creation of commercial air fleeta. 

A most important feature of maintaining a stroi^ meroan- 
tiel air fleet is the demands that will be made on our eon- 
stroctors for the design and supply of mreraft which can be 

a steady development of the power of aircraft production, 
combing with the building up of a great industry employing 
large numbers of workers, will be maintained in this country. 
We are all for economy, but it is false economy to neglect 
the development of a form of national defence which can 
be run on business lines, and this neglect may involve us some 
day in suddenly spending vast snms of money on the extension 
of’onr military and naval air force. 


Organization of U. S. Army Air Service 
Chief or Aia Service 
Maj. Ocn. Charles T. Menoher 
Absistast Chief of Air Service 
Brig. Oen. William Mitchell 
Executive 
Maj, \V. H. Frank 

AOMIKISTRATlVE EXECUTIVE 

Ma.i. J. W. Simons, Jr. 

U. S. Spruce PEom CTiOH Conr, 

Ma,i. J. E. Fiekel (Portland, Ore.) 

Cent. W. F. Volandt (Washington, D. C.) 

Oibector of Aircraft pROi>o(?riON 
Capt. W. F. Volandt 
Liquio.iTiONS Divisios 
Capt, W. F. Volandt 
CUAIM8 BOARii (Am Service) 

Capt W. F. Volandt 

FoREiru Air Attvciies 
Maj. Melvin Hall (London, England.) 

Lt. Col. L. H. Brereton (Paris. France) 

Lt. Col. J. E. Chaney (Rome, Italy) 

Maj. B. D. Foulois, Military Adviser (Berlin, Germany) 

Lt. Col. A. U Fu'ler, President 
Supply Group 

Lt, CoL W. E. Gillmore, in Charge 
Ftnonce Contract Dimaion — Capt. W. F. Volandt 
Beqvirmenls Dinsiou— Maj. Byron Q. Jones. 
Property Division — Maj. George H, Brett 
Procurement Dfetvfon— Col. C. G. Hall 
yXaterinl Disposals anti Salvage Division — Col. C. O, Halt 
Engineering Division (Davton, Ohio) — Maj. Thurman H. Bane 
Maj, H. W. Harms, Washington RepresenUtive 

Tbaiviko akd Operatioss Group 
LI. Col, J. E. Fechet, in charge 
Training Division — Maj. Maxwell Kirby, 
Operations Division — Maj. W. G. Kilner. 

Ciw'f Affairs Division — Capt. H. E, Hartney. 
Palloon and Airship Division — Maj. P. E. Van Nostrand, 
Admisistrative Group 
Maj. J W. Simona, in charge 
Medical Division— Col A. E. Trnby 
Personnel Division — Maj, Rush B. Lincoln. 
Miscellaneous Division— Maj. J. W. Simona, Jr. 

Maj, H. M. Hicham, in charge 
Colleetiou Divisuyn — Not yet appointed 

Lilrary Oiutstoii— Ueu^| C. H? MilU 
Peprodueliou Division — T, J. Rowe. 

Special Division — Maj. H. M. Hickam, 


Geographical Distribution of Fliers 
At bearings before Congressional Committees, there was 
shown a map which illustrated the location of the qnalified 
aviators in the Air Service Officers’ Reserve Corps. This map 
gives an excellent idea of the places where Sying conld expect 


to receive support in this country. The sgniflcant fact shown 
by this distribution is that there are fliers in every slate of 
the Union. Of the 5052 aviators listed, 4^7 are in. aviation 
and 12.5 in aerostation. 


GEOGRAPHICAL DISTRIBUTION OF (JUALIFIED 
FLIERS OF THE AIR SERVICE, OPPICERfi 
RESERVE CORPS, JAN. I, 1921. 



New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 


New York 
New Jersev 
Delaware 


460 9 409 

449 10 459 

121 4 126 

10 10 


Pennsylvania 
Maryland 
District of Col, 
Virginia 


Florida 

AUbama 


W. Virginia 
Ohio 
Indiana 
Kentucky 


lllinoU 

Michigan 


Minnesota 

Missouri 
Kansas 
Nebraska 
No. Dakota 
So. Dakota 


Oklahoma 

Texas 

New Mexico 

Arizona 

Colorado 


Montana 

Wyoming 

Idaho 

Utah 

Nevada 

Washington 

Oregon 

California 


Total 


Dopes and Protective Coverings 


The following data are issued in order to pve those con- 
cerned a general idea of the varions dopes and instractions for 
applyine them to fabrics; 


Dope is a somewhat viscous solution of cellulose nitrate or 
cellulose acetate. In both cellulose acetate and cellnloee nitrate 
dope the oonstitutents may be grouped into four classes. 

(s) Th* Film Making ComtiluUntt . — The bases or film 
making conatitutenta for dopea are cellulose nitrate or cellu- 
lose acetata. CeUnlose nitrate is made by tbe action of nitric 
acid on cotton. Cellulose acetate is made by the action or 
acetic acid and acetic anhydride on cotton. The manufacture 
of crilnlose acetate is more eompbeated than that of cellulose 
nitrate, therefore eellnlose acetate is more expensive. 

(b) Selventt . — The solvents are the liquids which are nsed 
to dissolve the cellulose nitrate and oeUnlose acetate. The sot- 

The solvents of cellnlase acetate are acetone, methyl acetate, 
metfaylaeetone (depending for its solvent power on its content 
of acetone), and ^yl formate. 

(c) The DiJnenii or "Thinnera .” — The liquids used as dilu- 
ents sre similar to solvents bnt do not have quite as much sol- 
vent power. They are used primarily to keep down the ex- 
penses of the dope mixture. They ev'aporatc completely witn 
the volatile solvents. Common diluents for both acetate and 
nitrate dopes arc benzol, ethyl sleohol, and methyl alcohol, 
Benzol in excess baa some effect on the film, making it brittle. 

(d) Plosliciaera, catUd carioutly “So/ceners" and High B'lil- 
m." —Those are solvents of eellnlose nitrate snd eellnlose sce- 
tate of comparatively higb boiling points — alcohols snd esters 
which evaporate very slowly from the film and render it pliable 
and to some extent elastie. The ptaatieisers also help to pre- 
vent whitting or “blushing" by redissolving the relhilow ace- 

Examples of piastieisers fur cellulose aeetete nre iWnzyl alco- 
hol, diacetone alcohol, benzyl henzoate, benzyl nceinfe. an<l tria- 
ectin; for eellnlose nitrate dope raator oil is cximiiioiil.v <iee<l n« 
a nonsolvent softener. Triphenyl phosphate ia eoimiicinly nsed 

acid ^s^mMieslIy □eutr^^'^sniall raiounts of aeid'Jlme- 
times fonnd in doite or develojted when the dope film is aeted 
on by light. 

Fiificriena ol Dope 


The dope has two essential funrtions: 

(al Shrinking.^A dope must shrink so that tbe tsntness 
of the dope-covered fabrir is satisfactory for flying. The 
tantnms shonld also remain fairly eonslani under various 
weather conditions. 

lb) i^rotcetiou.— The dope film must art as a protective 
covering for the fabric in order to prevent tbe rapid dete- 
rioration due to weathering. A clear film of either cellu- 
lose nitrate or cellulose acetate is transparent to sunlight, 
which is the greatest factor in the deterioration of dopes and 
fabrics. To prevent this excessive deterioration, an opaque 
protective coating on (op of the clear dope film is of the 
utmost importanee. The opaque film also aids in decreasing 
the pCTTueability of tbe dope film to water, as both the acetate 

The dope film also has a few secondary cfiects in .that it 
increases the tensile strength of the fabric but decreases tlie 
tear resistance slightly, the latter depending to a certain ex- 
tent on the amount of penetration of tbe dope into (be fabric. 
Dope films also give a smooth surface to the airfoils and re- 
duce skin friction. 


Pigmenied Froiactive Coverings 
The opaque coatings which arc used arc pigments mixed 

* Pren Sir Sarwiee tnfrrmMm OSrfmImr, 


in oil varnishes and designated enamels, or pigments mixed 
with nitrate dope and designated pigmented dopea, 

The various pigmented oil varnishes (enamels) are muen 
slower driers than the above-mentioned pigmented protective 
coverings of tbe dope type. Further, it is more difficult to get 
a pigmented oil varnish which dries with a flat snrface, which 
surface ia highly desirable for military nse, owing to the ab- 
sence of flash from the reflection of the sun on the wings while 
tbe airplane is in tbe air. For these two reaso n s, the nse ol 
pigmenied protective coverings of the dope type rather than 
tbe enamel type ia strongly recommended. 

Tbe color of tbe pigmented protective covering to be used 
on all airplanes is to be standard khaki. The insignia must 
be applied in the same medium as that composing tbe prote» 
tive covering. If colors other than khaki are desired for tbs 
purpose of caraouflsgc or for the purpose of making prelimin- 
ary training airplanes more visible to help avoid collision, or 
if a special color is desired for any other special purpose, these 
colors can be fnrnished in an approved pigmented protee- 
five covering. 

The Air Service pigmented nitrate dope in tbe khaki 
color is known as No, 106 and should be ordered as such. It 
can also be obtained in the standard red, white and blue in- 
signia colors. 

Application of Pigmented Protective Covering 


It has been demonstrated repeatedly that the life of the 
fabric depends on the lasting power of the dope, and its pro- 
tectira covering. A poor dope well spplied or a good dope 
badly applied will appreciably shorten the life of an airplane 


Doping conditions in the field, whether in the zone of 
active operations or at a flying field, are generally far from 
ideal. The principal condition which causes doping trouble 
is hii^ relative humidity. Tbis causes whitening or "blush- 
ing" whicli, if bad, mesns that proper adhesion of the dope to 
die fabric will not follow, and the. weathering properties of the 
covering arc materially decreased. Doping should be done as 
much as possible on the days when the humidity is low or 

If an inclosed building is available for doping, the rela- 
tive humidity may be lowered by increasing tbe tonperature. 
This, however, lowera the viscoeity of the dope, and hence 
increase the covering power to some extent. If the temperature 
is increased greatly beyond noimal doping temperature (75 
deg. Fahr. ) tests should be made to ascertain whether or not tbe 
proper weight of dope Aim is left on the fabric after drying. 
This should be from 2 to 2.76 ounces per square yard. If 
the weight is low, another coat of dope should be added. If 
a dope contains a fair amonnt of high boilers, or plasticisers, it 
will b’ush less readily than one containing none of these constl- 


Appliaatian 

The first coat of dope should be a very l^ht coat and should 
be brushed on, with little altering, to obtain penetration. Sub- 
sequent coats should be brushed on in tbe usnal manner for 
applying varnish and similar materials. 

Under field conditions, time of drying can not be cut down 
to much under 3fl to 46 min. per coat, depending on the temper- 
ature. In any ease, a coat of dope ought not to be applied 
until the coat below is hone dry. In factories where ovens 
at tempenturea of 110 to 115 deg. Fahr. are in use this time 
of drx'ing ran be reduced. 

Number of CoaU 

Tbe number of coats ia not of so much importance as the 
tautness. The tautness should be snfiicient to give a decid- 
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ed ring when struck with the knuckle, The weight of the film 
deposited should not exceed 2.76 oz. per square yard. This 
amonnt of cellulose acetate film, with the proper pigmented 
covering, should give a surface of satisfactory tautness. Four 
coats of acetate dope ahonld give tbis weight. 

Appliemian of Pigmented Protective Covering 

At least one hour should be given the dope to dry before 
tbe pigmented protective covering is pnt on. If enamel is 
nsed. one coat applied by brush is sufficient; if Air Service 
Pigmented Dope No. 106 is nsed, two coats will probably be 
necessary, as the covering power by brnsb or spray gnn of this 
material U less. The pigmented protective covering must not 
be worked into the dope film. The pigmented oil varnish 
dries in about twelve hours, while only two or three hours are 
necessary for the drying of No. 106. 

Both materials must be thoron^ly stirred before they are 
poured into the small cans carri^ by tbe workmen. This 
thorough mixing is most important, for the pigments have a 
(endency to remain near the bottom of the container. If not 
stirred thoroughly, the covering power will be irr^utar and 
the w'ing streaked and spotted. 

At repair depots and fields where compressed air is available 
the use of the spray gun for the application of pigmented dope 
is recommended, A spray gnn similar to the one made by the 
De Vilhiss Manufacturing (io., Toledo, Ohio, type M. is very 
satisfactory. This gun operates on 90 lb. air pressure. The 
dope is kept in a container under abont 15 lb. air pressure. 
This pressure varies, however, with the viscosity of the dope 
sad the thickness of the coat, 

Dope Cons, Brushes, Etc. 

Dope cans of the approved “chicken feed" type should be 
used when they are procurable. In any case ^pe cans must 
not be left uncover^. Dope cans should not contain more 
than 30 to 45 min. supply of dope; otherwise evaporation of 
solvents snd consequent change in viscosity and loss of mate- 

or the surface of the wing. 

Brushes should be abont 4 in. in width and fairly stiff. 

Bnialies must he clean in order to obtain the best results. 
The following cleaning solutions are satisfactory: Cellulose 
nitrate; 1 part benzol, 3 parts amyl acetate. Cellulose acetate; 

1 part benzol, 2 parts acetone. 

The receptacles in whieh the brushes are cleaned should be 
kept covered when not in nse in order to avoid evaporation of 
the solvent, The brnshes will not be injured by allowing them 
to stand in the solutions while not in use. 

yentilation of Dopo Rooms 

Dope rooms ahonld he as well ventilated as is practicable con- 
sidering the necessity of keeping temperature and humidity 
conditions as nearly as passible constant. No substance whose 
vapors are toxie are now used in dope, bnt throat irritation and 
some exhaustion may follow prolong^ exposure to the fumes. 
Hcooe men ahonld not he kept more than two boors constantly 
in the dope room. They should then be given a half hour iu 
tbe »]>en air. Men should not dope before breakfast or on an 
entirely empty stomach. 

Smoking 

On no account ahonld smoking be allowed in the dope room. 
Not only arc dope solvents inflammable, but their vapors form 
highiv exptorive mixtures with air. 

Din 

The dope room should be kept as clean as possible. Din 
■ad dust must be kept off the fabric to be doped. Dope drip- 
pings, which by careful application and handling can be re- 
finced to a minimom, should be scraped from the floor and col- 
lected, with the poesibility in mind of reclamation of the cellu- 
lose iicctate or cdlnlose nitrate. Where both cellulose acetate . 
dojie und cellulose nitrate dope are being nsed in the same room 
(bis is not so important 

Covering Poteer of Clear and Pigmented Dopes 

It lias been fonnd in practice that when four ooata of clear 
do|>" arc applied to fahrie-eovered surfacea that the covering 
pou er will average 1 gallon to 28 sqnare feet of surface. The 


covering power of Air Service Pigmented Dope No, 106 ia 1 
gallon to {HI sqnare feet tor two coats. 

Patching 

Never patch over tbe pigmented protective covering. This 
must always be removed before the patch is applied. If the 
pigmented protective coating is similar to Air Service Pigmen- 
ted Dope No, 106, it may be removed without harming the dope 
film by a dilate solution of 3 psrts amyl acetate to 1 part ben- 
zol. Similarly, enamel, i e., a pigmented oil varnish, may be 
removed by methyl alcohol or benzol, or a mixture. D> not 
use dope as a remover for pigmented protective coverings. 

After the pigmented protective covering is removed around 
the hole or tear, the dope film is removed wnth the above solu- 
tion of butyl or amyl acetate (if the airplane is doped with 
nitrate dope), or a dilute solution of acetone or methyl aretate 
(if an acetate dope has been used), or the following pnjpor- 
tiomi: 1 part methyl ethyl ketone, 6 parts methyl acetate?, 2.S 
piarts benzol. 

The dope and pigmented protective covering removers are 
applied in the same way; L e., the removing solution is brushed 
into the snrface with a short, stiff brush. Excess of the sol- 
vent is removed by vigorous rubbing with a piece of waste or 
cloth, which at the same time takes off the cover-layer, or the 
dope, as the case may be. This is repeated as often as is nec- 
essary. 

After the pigmented protective covering and the dope have 
been removed, the hole or tear is darned (if it is a bad one) 
with proper thread. A small patch of the same fabric as the 
wing (if possible), with the edges fraved, is doped over the 
wound, the dope being applied both over and under the patch. 
Patches should be applied, whenever possible, with the same 
dope. L e.. either acetate or uitrato, as that with which the ma- 
chine is doped. This is important, as otherwise poor adt.esion 

The patch and this first layer of dope arc allowed to dry, and 
three or more coats applied on top in the usual manner, with 
the usual precautions. When thoroughly dry, the paich is 
covered by a coat of pigmented protective eovering. 

Oti Spots 

Occasional oil or grease spots on the fabric before doping 
may be removed by the use of benzol. The spot is mbh^ 
gently with a piece of clean waste, soaked in benzol and let 
dry very tlioronghly before doping. If the oil spot is leA un- 
treated the dope is liable to bubble or blister at this point. Oil 
spots on the fabric before doping are not necessary and should 
be avoided. Occasional spots may be removed as above. 

Factory Morks on Airplanes and Airplane Parts 

To determine what dope and what p^mented protectiv-i cov- 
erings were used in finishing a dop^ part in the factory, it 
is nece^rj- to consult the factory markings. These will be 
fonnd in general on the under side of the ailerons; morn spe- 
cifically on the right-hand side of fnselage surfaces, on the 
right-hand side of rudder surfaces near the pivot edge, and on 
fins at the right-hand side near the line where it joins the fusel- 
age assembly. 

In the factory marking scheme the number-letter groups 
(which are separated by dashes) indicate the name of the 
factory or flying field making or repairing tbe part. 

The second group of numbers and letters indicates : First, 
the formula of tbe dope (indicated by the key number placed 
first), then “D" (indicating that the number-letter group re- 
f«s to dope) ; finally, a figure indicating the number of coats 

Tbe third group of numbers and letters indicates; Fimt, the 
pigmented protective covering used (indicatel by the key num- 
ber placed first), then PV if a pigmented varni^ (enamel) was 
•used, or PD It a pigmented nitrate dope was nsed (P. A. U 
pigmented scctate dope was used) ; Anally, a figure indisating 
the number of coats of the pigmented protective eoveriaj. 

Tbe fourth number-group is the date of the application of 
the pigmented covering expressed in tbe usual way (rntmlii- 
dav-year) . 

For example: X-10D5-12PD2-6-29-18 means 


i: This pie<« 
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doped at factory ; 6 coats of No. 10 dope were used ; the 
surface was finished with 2 coats of pigmented dope No, 12, 
on Jane 29. 1918. 

Key lists for the dope nnmbers and pigmented protective 
covering nnmbers are given in Engineering Division Informa- 
turn Cirenlar No. 94, issoed March 21, 1919. This eiccular can 
be obtained from the office of the Chief of Air Service, Wash- 
ington, D. C. 


Aerial Activity in Japan 

The following information U from a report of A. E. Bryan, 
Canadian trade commissioner at Yokohama, Japan: — 

Tbe Aerohantical Asaoeiation U stimnlating a more active 
interest in airplanes and tbeir use for commercial purposes. 
Tbe Oovemment anthoritiea are also paying far more atten- 
tion to this field than formerly, and a larger portion of tbe 
estimates asked this year by tbe War Department will be nsed 
to carry ont the year's proposed operations and espansioos. 

About a year ago a party of mxty French experts came ont 
to Japan on tbe invitation of tbe Imperial antborities for tbe 
purpose of instrncting Japanese air pilots. These Frenchmen 
were all experienced and did much to stimolate this branch of 
Japan's military operations. It is now said that a party of 
British naval air pilots will arrive shortly to give instroetions 
to tbe Imperial Japanese Air Service. Nine British consCrac- 
tional experts from the Vickers-Armstrong work* arrived in 
this country last week to snperintend the erection of what will 
be tbe first up-to-date airplane factory in Japan, to be built 
at Nagoxa by the Mitsui interests. 

Air Mail Service Being Organittd 

The question of opening an mr mail service by the Depart- 
ment of Communications has been considered and it bos been 
6ually decided to institute tbe same some lime this year be- 
tween Tokyo and Osaka. The operation of this service will 
probably based on the report of a Mr. Oyamada, who was 
sent abroad to stndy similar undertakings in Europe and 
America. Other proposed routes will be one to Kyushu in 
the sonth and Aomori in tbe north. 

Tlie Imperial Aviation Society is arranging a competitive 
fiigfac between Tokyo and Aomori in August, which carries a 
prise of yen 16,000 for the winner. A mail-carrying flight 
will also be held between the same points, when prizes amount- 
ing to yen 10,000 will be given. This society is also arranging 
a transoceanic flight between Fukuoka end Shanghai, to be 
held next October, and ia offering yen 50,000 and yen 30.000 
as the flrat and second prises respectively. There is also under 
eonmderation the establishment of a mail service by the Com- 
mnnications Department with the help of the naval authorities 
between Tokyo and tbe Bonin islands, a distance of 830 miles. 

Tbe vernaenlar paper Chuo states that a Mr. Ryokan Tach- 
iban and Takiehi Hs^imoto are about to establish a company 
with capital of yen 10 , 000,000 for tbe purpose of opening a 
passenger service between Osaka and Tokyo. Other private 
companies of a similer nature have been talked of. l*ws and 
regulations are now being drafted by the Aviation Bureau for 
the purpose of regtdating flying, outlining the districts where 
flying is forbidden, prohibiting stnnt flying, etc., etc. All 
pilots Md airplanes must be licensed according to these new 

Up to the present no planes of any account have been built 
in Japan. Beside tbe Imperitd Arseoal, one or two small 
plants have been making airplanea with imported parts, but 
have lacked the proper floaneial support to make them 
pay. One large shipbuilding Arm in Kobe and another large 
concern in Toyko have been erecting airplanes as a iadcline, 
but only on a limited scale. 

Meet of tbe machines in nse at the present time are of 
European origin. The French instructors brought consider- 
able numbers of French aiiplanes, which they left here on 
their departure. One or two of the important British makers 
have lepreaentativea in Tokyo who have sold machines to the 
Japanese anthoritiea. Sevrateen airplanes arrived recently 
from Germany, nnder tbe terms of the Versailles Treaty, and 
these wilt be u«d for experimental purposes. 


The antborities are, however, beginning to bnild airplanes 
in the Imperial Arsenal at Tokyo — up to the present it ia 
said that engines are being imported from abroad. 


Seaplane# to Map Mississippi Delta 

In connection with the War Department's photographic 
mapping of the Delta of the Mississippi River, problems arose, 
because of the peculiar character of the territory to be pboto- 
grapfaed which could only be overcome by the use of seaplanes. 
Consequently, tlie Secretary of War re<iuested the Navy De- 
partment to take strips of mapping photographs on each 
bank of tbe South and Southwest Passes of the Mississippi 
to cover the marshy areas of each bank to the limit of thrir 
extent up to two miles from the river. This work is necessary 
in connection with the engineering projects of the Army 
District Engineer, and is of tremendous importance in the 
river and harbor improvement schemes at the mouth of tbe 
Mississippi. 

The mapping conid not be performed by the Army Air 
Service, principally due to the lack of landing fields in tbe 
vicinity. But while it has no aviation facilities in tbe Delta, 
tbe Army is to supply the gasoline and oil for the mapping 
planes and subsistance for the crews. 

AVork on this project will start iramodiately. Seaplanes 
from the U. S. Naval Air Station at Pensacola will oonduet 
the mapping work, and, after finishing the photographic 
flights requested by the Army, will obtain additional pictures 
for the Coast and Geodetic Survey, in order to complete tbe 
maps which that bureau has under way of the Gulf Coast. 
It is estimated that by mapping these inaccessible areas from 
the air, many thousands of dollare will be saved over the old 
method of triangular and surface maping and survey. 

the Army and Naval Aviation, but the close wwperation 
between Naval Aviation and Coast and Geodetic Survey, this 
Delta mapping being only one of many projects of the same 
kind which tbe Navy has undertaken for both departments. 


Saved by Airplanea 

Perhaps for the first time airplanes were used on errands of 
mercy during tbe violent earthquakes which occured in 
Argentine and Chile, and caused tbe destruction 4>f several 
towns and villages and great loss of Ufa Several squadrons 
rendered invaluable assistance in exploring the vast devas- 
tated areas where all means of communication had been de- 
stroyed. 

The airmen cooperated with the Red Cross in transporting 
doctors, as well as food and medical supplies to places whl(^ 
could not otherwise have been reached for a long time. This 
example of cooperation between the aviator and tbe organiza- 
tion of mercy oflera new and great possibilities. It demon- 
strates that the airplane, after having been a powerful weapon 
of destruction, can be the means of brining Red 
assistance with great speed to the scene of the disaster othw- 
wiso inaccessible, and snggesta tbe hope of permanency in 
Red Cross cooperation with Government aviation centers. 


S.VjL Sales Increase 

The Aero Import Corp. of 1819 Broadway, report the 
following sales ; — , , , 

One two-place airplane to William A- lArned, ex-national 
tennis champion; three S.V.A. two-place machines to Qatee, 
Morris Co., Redwood City, Cal.; four two-place machines to 
Humphreys Airplane Co., Denver, Col., and the same concern 
is now negotiating for a three-seater. 

G. W. Pnflea, who recently made a remarkable flight with 
a Lincoln-Standard machine from Lincoln, Neb., to Merico 
City, baa placed an order for one six-place Ansaldo Limousin^ 
while the Ralph C. Diggins Co., of Chicago, have also ordered 
one six-place Ansaldo Limousine, and are negotiating for two 

Aero Import Co. has also arranged to ship on eon- 
signmeut to their western distributors parts for every Ansaldo 
airplane flying west of the Missiwippi River. 


Albatros 8-Seater Cabin Monoplane 

By Erik Hiidesfaeim 


The Albatros 8-seater cabin monoplane which is illustrated 
herewith is the first apcr:aly designed coniiiiorcial airplane 
of the Albatros Co., of BerUn, tbe well-known German firm 
whieh during the war produced many types of observation and 
paisuit marhines for the German air force. 

At first sight the Albatros 8-seater shows a considerable 
lesemhlanec with the Fokker cabin monoplane whieh was 
described in (he Dee. 6, 1020, issue of Aviatiox aku AiRCaapr 




AI. The general lay-out- 
witb an anderaliing fuselage w 
» a cabin and with the pilot seated 1 
la the two types, hot the Albatros 8-sea„. 

significent that the Albatros Co. should Just 
hka tbe Fokker Co., adopt for ite post-war products the En- 


during the 

The Albatros 
taper toward 


■plane, although both 


er built mainly biplan 


has thick, 3-ply covered wings which 
k i depth, and are fitted 

wth Wanred microns. The wings are of one piece, interuallv 
era fastened directly onto the top longitndinals 
of the fuselage. The surface area ia 620 sq. ft. The span 
» a ft. and the mean chord 10 ft. 6 in. 

internally braced, the stabiliser and 
to vertical fin beiug built up of veneer, while elevator and 
ntdder have frames of duralumin tubing. 

i_ — *: : jg below 

afford the passengers 


>1» wings. Two doo 



Alp.ithos 8-SF.AT£fi Cadin Moxoplaxe Laxoixo 

200 lb. heavier than citlicr the Mercedes or the B.M.W. type: 
cited, the power loading of the machine is accordingly higher 
The weights and the performances of U»e Albatros 8-scater ai 
fitted vrith the three different engines ore given by the mann 
facturers as follows: — 




n.ph. ISO kioipt 


Frencli Woman Aviator Crosses the Andes 
Mrae. Adrienne Bolland, a French aviator, on April 1. last 
flew across the Andes Mountains from Mendoza, A^tina^ 
to Chili Madame ^lland flew a CandrorTbiplane equipped 
with an 80 hp. rotary engine. She is the first woman to have 
crossed the Andes by aircraft. 
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The Need of a Bureau of Naval Aeronautics 

EKp«rirD« since the Wer has pro\-ed that Naval Aviarion naval acrvice may function ec 
is lo important to the Navy, that it will constantly expand prodneo the maximum of efficiei 
* problems will eonataotly increase, and, in fact, already for the present program. 


the Department for handling aeronautical mattera is inade- 
quate for the duties imposed. The solution can beat be arrived 
at by (he organization withm the Navy of a Bureau of 


To Ktmrdr a 


the Dirt 


or of Naval Avii 
1 Section of th< 


chatted w 


Kvirion^orSaval Opel 

tion has no antbority. according to the preaent organization o 
the Navy Department, to direct aviation, and what success ha 
been attained is due solely to the cooperation extended by th 
different Rureans who have disregarded the strict letter o 
the taw and have given assistance in spite of the writte 

A« a matter of fact, the Director of Naval Av-alion lias ii 

administrative 'power whatever. When he wants to transfc 

men and officers from place to place he most make his reqnest existem 
for such transfers to the Bnrean of Navigation. When he 
wonts certain construction work done he mast make a requiist 
to the Bureau of Construction and Repair. When he wants “The 

a motor, a reqnest most he made lo the Bureau of Engineering, executi' 

When he wants a certain type of aircraft gun he must make of the 

a reqnest to the Bureau of Ordnance, and it must be romcm- of V«> 

bered that he cannot make his requests direct to the Bui 
but must go through the Chief of Naval Operatioi 
perfecllv obvious that a military organization c 
operated when everything is based on a s)f8tem of requests. 

The Director of Naval Avi« ' 

ity to order what he Deeds. 

When war plans are being com 
regMcat personnel information fro 
information from another place, 
another, and historical information 
this information should he at hand fur iiumedia 
lo the waste of time required to rush around fr 
to another in guesting infc 
promptly supplied, Naval Ari 
under this scheme. 

The need of a Bureau of Aeronautics in the Navy, which 
is purely a matter of internal departmental organization, is 
understood by everyone concerned and has the approval of 
the entire Navv, from the highest officer down. 

In submitting a bill for the establishment of a Bnrean of 
Aeronautics. Congressman Hicks made the following atate- 


'Tbe purpose of this bill is to concentrate under one head 
the aviation activities now scattered throc^h the Navy ^ 
partment; to centralize in one bureau the work now carrisd 
on <n several, and by coordination under one antbority to 
effect economy of energy and curtail duplication of effort 
"Aviation is new and is developing rapidly, and aCtcadaM 

a^ administrative details There are new r^^lations to make 
covering naval aviation. There are new policies to lay down, 
and these policies must change from 


much informstion and asns- 
tance to be given to civil aviation. There is liaison to fora 
with foreign governments. There is cooperation to be brtm^ 
about between the JWmy and Navy and with civil aviation. 

■•The importance of aviation as an effective military ana, 
the value of which it is difficult to overestimate, warrants, ia 
the judgment of the committee, the creafon of such a boraaa 
• •• • ‘ i-reami already ia 


1 l» I'rttet 


r of Naval 


It j* has t- 


It 1>e cloth. 


e is simply the senior menber 
planning division of the OS'* 
itions. The Chief of Naval Operations ii 
administration of nviation, and he iiiTsooiliy 
1 aviation details. This makes the contnd id 
and more difficult than should be the case, 
•sponsilile for general naval dotes 
bv the Chief of Staff of the Anay 
iponsibility for all naral 


in sl< 

s officer not only 
is, in addition, charged with 


ead oCi 


or of Naval Aviation, being simply 
the Planning Division, is theoretic^illy ooly 
• cliaii^ with the drawing up of aviation plaai 
” " ict. lieeause ot the inadequacy of tie 




organii 


a serionsly handicapped 


charged with respt . ^ u- i. 

I authoritv and no projier machinery with which 
"A legalized bureau with a definite organisatioi 

*rmit the coordination of the imimrtent '• ' 

‘iation would give to aviation the place 
■longs in the Navy. The technical ai ' 




"This bill has the unanimous support of the Committee of 
Naval Affairs, who. after hearinga and disenssion. strongly 
urge its adoption as being necessary for the proper develop- 
mmit of na^ aviation. . 

“The hill also has the iudorsemeut of the National Advisory 
Cemunittee on Aeronautics; the Secretary of tlie Navy, tee 
Chief of Naval Operations; Admiral Coontz, in whose office 
aviation is now established ; the Chief of the Bureau of Con- 
struction, Admiral Taylor, whose bnrean 
deaign of aircraft ; the Director of Naval ' 
who have had experience 


The for 


i-ivua s.iould be detailed under 

id the-delays and inadvertencies caused through tl 
lecessary to obtain coneerted action in aviatnin 


* function, and legaliziiw « 


Objects of tho Buro 
"Here are briefly s 
impliahed by the ere 


itb the 

, and othcra 

itii aviation and whc»e opinions 


.ion affairs oa^ 


A PtraUol in tee ilrmy Orjaniaiuion 
“The need for such an establishment in the War Department 
waa reoignized by the Military Committees of both the House 
and the Senate, and by Congress as well, in the act passed 
last spring whereby there was created an Air Service as an 
independent aim of the Military Establiahmer* ti>« ••too 
arguments that were used (or the 
SOTiee apply with equal force *- *' 

“The committee feels that in order that this braoch of the 


,e objects son^t to be te 
of this bureau: 

la) To bring into direct and close physical conta ct iw 
relationship the numerons offices of the Navy Dcpart» 
now charged with cognizance of aviation affairs. 

(b) To create an office in the Navy Depar' 
there is definite responsihilty for n ’ 
where sufficient authority exists to 
naotic development. 

(c) To create an erfHee 
may tnm for cognizance ana acnon in 

(d) To create a centralized office which can deal wite ^ 
departments of tlie Government in aeronautics and with <!»<•• 

^(e)°To”place*the expenditure of funds under the i 

of one responsible authority, thereby Amplifying and ®- 
ordinating supply, construction, and npl^. ., 

(£) To centraJize control of expenmenUl wort ««•>»>““ 


b tee Chief of C 


tmults can not be obtained unless experiments are conducted 
to that development of the various arms of aviation go hand 
in band and are administered f 


entraJ controlling 


(g) To Amplify and decrease correspondency both in the 
Nsw Department and with the air stations, theivrfiy facilita- 
ting" the problem of supply at the stations and their military 

**"JU the present time specifications and construction of 
aircmft are under the Bureau of Construction; raotore and 
radio apparatus under the Bureau of Engineering; training 
of uer'onnel and instruments under the Bureau of Navigation ; 
amianiont under the Bureau of Ordnance. It is manifestly 
impos.-ihle for one office properly to supervise aviarion ao- 
(ivitics as long as each of its many ports are separated in the 
und there is no bnrean where the autton^ is 
ach of the existing bureau 




of the • 


n delay 


o the needs < 


often 


It is desired to develop personal initiative and mealal 
-confidence in this school to such a point that practically no 
instruction will be required. This is based on the assnmptioa 
that any problem, the solution of which is dug out by iudi- 
vidnal effort is much more vAnable to the student than a 
solution in which he is assisted by an instructor. On the 
first hand, tlie method of solving the problem is moie 
thoroughly learned by the fact that it has bad to be accom- 
plished without assistance. On the second hand and by far 
of the greater advantage, confidence is developed in a stndeiit 
that will go a great way toward rounding out and improving 
his education. There certainly is nothing more valuable than 
the realization on the part of the stndent that practically all 
knowledge has been lAd dovm in written books and that this 
can be obtained by the student by a little personA appiicii- 
tion. In other words, it is hoped to develop a studious frame 
of mind so that the student officer after completing the coarse, 
will not assume that he has learned all that is to be learned 
but will continue getting all books, reports, etc., published <n 
ariation and the sciences involved in aviation. 



Air Service Engineering School 

Minimnm Bequircmenli for Admiuion 
In order to make effleient use of the rime which the regu 
course in the Air Serviee Engineering School. Dayton, 01 
is allotted, the following are the mimmum requirements 

'*’l!^Rnting as Airplane Pilot. 

2. Technical and educational requirements. One of the 

B. Ornduate of Military or Naval Academy. 
h. Oradnate of recognized technieal college, 
c \ thorough High School education and well vei 
in the fundamental sciences to^ the d^ree ontlined ■ 

tvptcol text*, with the equivalent of w1 
the candidate should be familiar. 

THE CALCUIiUS. Any text. 
rriEMTPTRY. E'enientarv college chemistry. 

College Cbemiatry by Alexander Sm’l 

PHYSICS. • ,, - bearing on pres 

for instance thennodynamics, eleetrii 
etc. 

id Practic 


c of Iasi 


* School and Requi^amfi 
method of instruction in the Air^ Seri* 


iNTfsiic* View o 


8 OBTBE Cspstm: 


ral, the special- 


■rmg School is need wherever time permits in ornei 
to emtilinaize the fact that engineering knowledge is ava-lah'i 
in all hrnnehes to all of average ability who ears to work foi 
it end that prncrieallv all fundamental information mav b. 
fonnd written in existing books or do^menls- 

ists of the Engineering Division are avaeauiv 
immed'nte consultation work in conjunction with anv particu- 
lar siihiect. In each course, the student is provided at the 
start with B set of instructions, a list of references and a 
numlicr of problems with methods explained wherever neees- 
san-. Tt is imposAble to make experts out of students in any 
one snhieet; hnt the aim is to, at 1ea.it aronse the Andents 
iotercsl in enfrineering reports and data, to point out the 
extent of each subject and also where the beA and moA 
reliable information .on these subjects can be found, to effect 
an appreciation of the engineering problems in a^nautics. 
It is hoped in this course to devAop any latent ability m a 
student officer for some phase of engineering with a view_te a 
possililc specialization along teat line in the fnture with a 
Tssullant aU-Tonnd advantage to the Service. The operation 
of the School has been mutually beneficial lo both the Engin- 
eering Division and the student offloers themselves through the 
exchange of ideas, and it affords a means to a common under- 
standing between the technieal and the eervice orgamzations. 


reading, Audring and constantly improving Uiemselvee as 
Air Service officers. There is nothing more essonUA and 
fandatnentnl to an organization such as tee Air Service as a 
Andions. ambitions, hardworking personnel that IS constaztly 
Ariving to learn more thoronghlv the game in which they are 
enga^- One hour a dav devoted to Andy by every officer 
in the Air Serviee woAd do mors than anything else to place 
tec Air Service in a position to make the rapid advances wtich 
it should make. It cannot be hoped thA the proper develop- 
ment will take place, if all the thinking is done by a soiall 
Engineering DiviAon which has no opportunity of gAting 
out into the field and uAng the equipment which it develops. 

The conrse is not a competitive course. A eoascieationa 
application and a good honeA effort on the part of a student 
to get AI he eon out of the course is the requirement. Tlieie 
is no intention to force anv information on any student. 

It sbonld be remembered that the conree is designed to be 
of genorA use lo air officers and not for officers who desiro 
to speciAizc in engineering, only. It is believed any air 
"■ a better squadron eommander, mamtenimce 

officer, photo^ph officer or commanding (ffiioer 




r, pnowgrapn omcer 
IT an air svariuu for having had the 

ibligatioD to continne 


cork. 
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California Aero News 

The only airship in Southern California, a pony blimp built 
by the Goodyear Co., baa been flown for about a year in the 
vicinity of Los AnKeles. It was sold to the Marshall Neilan 
Produetions, a movinfr picture concern, and therefore taken 
oof of the service to .Santa Catalina Island. The Catalina 
service was quite sneeeaafnl, especially in cano’inR passenpers 
at the Island. Mr. Neilan took the blimp into Montana and 
used it for filming a very laj^ picture entitled “Custer's Last 
Staud”, and a number of smaller pictures with Indian scenes. 
George Hockcnsroith, aeronantieal superintendent of the Good- 
year Co. bere. states that the blimp did considerable work in 
Montana at a high altitude and made a cross country fli^t 
from one picture location to another of more than 300 miles. 
The Neilan Co. is nsing this ship now for pictures, and when 
not in use it is utilised by the pilot, Mr. Wollam, to carry pas- 
sengers. The Army has a similar small airship at the Balloou 
School, but has not inflated it. The Navy ba.« a C-t\'pe air- 
ship at San Di^ and is using it daily. ' It is oceasionally 
flown to Los Angeles from San Diego. 

A dirifrible race was held between tlie Neilan blimp and the 
Navy C-Type at the Winter Air Tournament at Long Beach 
on Dec. 26, It proved one of the most interesting features 
of the loumanient ond aroused a great deal of eunuiiciit from 
the spectators. 

There is at present no plan to put ligliter-thnn-airerat't into 
commercial transportation in California. Various estimates 
and maps of routes from Los Angeles to San Diego and San 
Franciseo have been famished to men planning to utilise two 
or three 12 passenger airships, but none bus materialized with 
adequate capital. In order to make this a success it would call 
for a paseenpr rate of around $35.00 for a 340 mile trip 
along the California coast. 

The Seeretary of the Navy is interested in rigid airship work 
on the Paeifle coast. If Congress allows any aindiip activity 
in the Navy a very Isige rigid station will bo built on the old 
Camp Kearney site near San Diego. This has been made 
available for ^e Navy with a large amount of improvements 
put in during the war. It is suffieiently inland to be desirable 
for rigid aiishipe, and its climatic sitnation is ideal. 

There has been a great deal of heavier-than-air activity, and 
somethiiLg of this sort is taking place each month. It U pos- 
sible to fly practically 357 days of the year. Before the war 
there was a great deal of ballooning, but there has been prac- 
tically no civilian activitv with balloons sinie the war. 

The Army Balloon Sclimil at Arcadia. Cal. is continuing free 
bslIooD training and sends nut men with 19,000 and 35,000 
eu. fL balloons quite fr^ueutly. The Aero Club of South- 
ern California has prai’tically Ml flying interests united in one 
oiganization, and also has the snpi>oii of Chambers of Coiii- 

loeally. Members have flowm approximately a million miles 
since commercial firing was renewed. The Club was oiganized 
in Februaiy, 1020, has had one sncrowt'ul nir meeit. and is now 
condnriing a series of racing contests. It endeavors to do 
practical work of value to manufacturing and eonimeriial fly- 
ing generally as well as to keep up the social interest. 

Anv commercial organization which mav ]>lan to estahlisli 
lanufaeturing in Soulliem California can l>e 
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Want Air Mail 

The following places have applied for the extenison of air 
mail, an indication of the demand for this new postal seirice: 
Arkansas Citv, Kana.; Akron, Ohio; Atlanta. Ga.; Aostiii, 
Tex-.; Adrian, Mich.; Albany, N. Y.; Argo, La.; Alva, Okla.; 
Altns, Okla.; Bin^^aniton. N Y.; Baltimore. Md.; Bois-'-. 
Idaho; Boonville. Mo.; Bedford, Mass.; Bridgeport, Conn.; 
Boston, Mass.; Binuin^ain, Ala.; Bartlesville, Okla.; Bryan. 
Ohio ; BoHalo, N. Y. ; Chicago, III. ; Canton, Ohio ; Coming. 
N. Y.; Charlmton, W. Va.; Corinth, Miss.; Corsicana, Tex; 
Cheyenne, Wyo. ; Chesterfldd, B. C.; Concord, N. H. : Char- 


lotte, N. C.; Covington, Ky. ; Cleveland, Tenn.; Council Blob 
Iowa ; Chickasha, Okla. ; Detroit, Mich. ; Denver, Colo. ; Dah 
las, Tex.; Elizabeth, N. J.; Eldorado, Kans.; Ean Claiia 
Wts.; Eureka, Calif.; Enid, OUa.; El Reno, Oklx; Ehnin, 
N, Y. ; Fort Smith, Ark. ; Flint, Mich. ; Gastonia, N. C.; 
Gainesville, N. C. ; Grands Rapi^ Mich.; Habana, Cnba: 
Hartford, Conn.; Haveriiill, Maas.; Hobart, Oklx; Indian, 
apolis, Ind. ; Ithaca, N. Y. ; Joplin, Mo.; Jeflerson Barracka 
Mo.; Key West, Fla.; Kendallrille, Ind.; Kansas City, Mo.; 
Kelleys Island, Ohio; Lexington, Ky.; Lorain, Ohio; Living, 
ston, Mont. ; I^dyamith, Wis. ; Little RoMc, Ark. ; Lordsbuix 
N. Mex.; Little Falls, N. Y.; Los Angel^ Calif.; U£| 
Charles, La.; Lawdou, Okla.; La Crosse, Wis.; Minneapolis, 
Minn.; Madison, Wis.; Memphis, Tenn.; Millington, Tena.; 
Marion, Ohio; Mangnra, Oklx; Marshal], Mich.; Muskogee, 
Okla.; Marlin, Tex.; Mason City, Iowa; Mobile, Aim; Mout- 
gomeiy, Ala.; Muskegon, Mich.; Morehead City, N. C.; Mil- 
waukee, W is. ; New York City ; New Orleans, La. ; Nantucket, 
Mass.; Navssota, Tex.; Nashville, Tenn.; New Britain, Conn.; 
Omaha, Nebr. ; Oklahoma Citv, Okla. ; Ogden, Utah ; Oakley, 
Kans.; Pittsbnigb, Pa.; Philadelphia, Pa.; Parsons, Kans.; 
Phoenix. Aria.; Pensacola, Fla.-, Panama Canal Zone; Pasa- 
dena, Calif.; Quincy, 111,; Rome, Ga.; Rochester, N. T,; 
Spartanburg. S. C.; Scranton, Pa.; St. Paul, Minn.; 3k 
Louis, Mo,; Sioux Fails, S. Dak.; Salt Lake City. Utah; 
Seattle, Wash.; San Francisco, Calif.; Temple, Tex.; Toledo, 
Ohio; Tulsa, Okla.; Tampa. Fix; Texarkana, Tex.; Tokoatt, 
Wash.; Union Citv, Tenn.; Wheeling, W. Vx; Waterbniy, 
Conn.; Worcester, Mass.; Wilkes-Barre, Pa.; Winona, Mian.; 
Woodward. Oklx 


San Francisco Aerial Day 

The Board of Supervisors of San Francisco on Feb, 14 

WHEREAS. Lincoln Bcnchey, pioneer aviator and San 
Franciscan, met his death on the second Sunday in March of 
1915. 

AND. WHEREAS, on tha* day of each succeeding year, 
Lillian Gatlin has made a flight and scattered pink roses on the 
waters of the Pacific ocean in tribute to him, and to his 
mother. Amy Beachey, 

AND, WHEREAS, through the recognition and the re- 
sponse of the people, the oeexsion has gro;vn to include tribute 
to all mothers whose sons flew on while aeronautics was being 
perfected xs a science, and that we might have world peace, 

AND, WHEREAS, the tribute now has large signiflesne^ 
and a committee has been formed to represent San Fran- 
cisco on the oeoasion this vear, 

BE IT RESOLVED that the Board of Supervisors do here- 
by re<|nc3t James Rolph, Jr. Mayor of San Francisco, to ^ 
aside Sunday, Jtarch 13, 1921, as Aerial Day. and to invite 
the people of San Franciseo to iiarticipate in so eonimendablt 

The resolution has now l>cen endorsed by Mayor Rolph, who 
has issued au ofllcial preclamation to this respect. 


'■ Foreign Air Officers Training in U. S. 

Below is n list of foreign air officers who are taking training 
courses at U. S Army Air Service Schools; — 

Gilardi, fartos, Lt. (Pem). Cooper, H. Zuniga. Lt. iCbili), 
Garraseo, .1. Arvnlor, LI. (Chili), Granados, Miguel, G. (Qns- 
temala). Carlstroin Field; Arozarena, M. Capt. (Cuba), 
Mawh Field; I.rfiborde, Eddie, 2nd Lieut. (Cuba). Teran, 
Ilombcrto, Lt. (Ecuador). Freile, Guillimo, Lt. (Ecuador), 
Carlstrom Field. 

Lt. Quiiimo Freile has recently been transferred to .4. 8. 
Mechanics School, 

Bequest has been made for transfer of Lt. Humberto Teran 
to Photographic School at Langley Field, Hampton, Va. 

Re<|ucst made for Ensign Victor M. Psdula and Silvio 
Leporac of the Aigentine Navy, to be given flying training *t 
Caristrom Field and for Leriere Bastos of the Portugese Army 
to be given one month’s training at Engineering School. D^- 
ton, Ohio. 



GMT 

GAL ENGINES 

FOR ALL AIRCRAFT 


T he brilliant performance so 
characteristic of Wright 
Aeronautical Engines has 
made possible, much of the new 
achievements in aeronautics. 

This company with its ten year 
record of uninterrupted service 
in aeronautical development, is 
devoted to the single end of iden- 
tiiying its product with all that 
.is constructive in this important 
industry. 

WrICJTT /-ZAONAUTICAL CklRPORA-nON 
Paterson, N, J. 
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Aircraft and National Defense 

Many ill-infonned statements upon the relation of aircraft to National Defense 
are current. These react unfavorably up>on the public and our legislators and 
tend to cloud vital questions of national policy. 

A recent instance of this followed the storm created in army, navy and aviation 
circles by Brig. -Gen. William Mitchell’s able testimony upon the effectiveness 
of bombing and torpedo planes against surface ships. 

Radical changes in Government policy toward aviation are imminent. These de- 
velopments are expertly and intelligently covered in AVIATION AND AIR- 
CRAFT JOURNAL, together with the weekly news and authentic technic- 
al articles. 

Whether yours is the interest of spectator or participant in this gre at w orld de- 
velojNTient, it will pay you to read AVIATION AND AIRCRAFT JOUR- 
NAL every week. , 

Sign the coupon now but do not send any money with it. We will send you the 
next two issues as they appear and bill you for a year’s or six month’s subscription, 
as you prefer. If, upon receipt of bill, you decide not to continue, advise us 
promptly and accept the two issues with our compliments. 

Aviation and Aircraft Journal 


GARDNER, MOFFAT CO., INC., 

225 Fourth Ave., New York. 

Send me the next two Weekly issues of AVIATION AND AIRCRAFT JOURNAL 
If, upon receipt of bill for subscription as indicated below. I decide not to continue, I will so 
advise you . and understand that no charge will be made for the two copies. 

One Year (52 issues — U. S. $4.00; Canada $5.00; Foreign $6.00) 

Six Mos. (26 issues— U. S. $2.00; Canada $2.50; Foreign $3.00) 

Name 

Address 
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aird Swallow 

^ ^Am^riedi First Commercial ■Airbians" 


I T must be remembered that the Laird “Swallow" i< a commercial ^ip in the strictest seiue. Carries 
a hill load— pilot, two extra passet^ers. baggage, full fuel tanks, etc., with ease and goes wherever de- 
sired~and under almost any conditioDS. Appointments provide every factor of comfort and safety. 
Distributors territory open. Correspondence invited. Seivd for our bocjllet— 


E. M. LAIRD COMPANY 

MAMUFACTUieitS 
WICHITA, KANSAS 
General Sales Offices 
2216 SO. MICHIGAN AVE., CHICAGO. 


THE IS 

FLYING I OUT!! 

or soon will be on every Field in the 
country, yours included. 


Do you know our EMPLOY- 
MENT COMMITTEE will fur- 
nish particulars and place you in 
touch with ex-service Pilots, Mas- 
ter electricians, Aero-Mecheuiics, 
Riggers and Field Men, Radio 
men too, upon appHcetion. 

Of course this «ert;ice is Gratis. 

Address your applications NOW to 

AIR SERVICE POST 

AMERICAN LEGION 

11 East 38di Street New York 


SUMMER 

AVIATION SCHOOL 
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Under 

exerrise every preeeslioa for ssfety end vddi ■plea- 
did eq gi psnatf eseinluDed el the highest degree of 
ettcieacy by Allied rnrcheniie, due course bee woe 
the coofideace of pereats ead opeaed up the greet aev, 
field of tying to the boyt of Aiaeriee. Catelogne oa 
request, ebo of Nevel, Cevolry, Ardltory ead Woodcraft 
Schools. Address 

THE CHIEF EXECUTIVE’S AIDE 
Cnher. l&d. 
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The Spark Plug That Cleans Itself 

B. a 

Contractors to the U. S. Army Air Service & the U. S. Navy 


THE BREWSTER-GOLDSMITH CORP. 

33 COLD STREET 

NEW YORK CITY U. S. A 


Warttiek N0N~TEAR 

A SAFE CLOTH for FLYING 


For Particular* Apply to 

WELLINGTON SEARS & CO. 

66 Worth Street, New York 



STATEMENT OF THE OWNERSHIP. MANAGEMENT. CIKCULATION. 
ETC., REQUIRED BY THE ACT OF CONGRESS OF AUGUST 24. 
1912, of Avi.\tiox and Aircraft Joi-rnal published weekly at 
Highland, N. Y., for April 1. 1921. 

State of New York 
County of New York 

Before me, a Notary Publie, in and for the State and county aforesaid, 
personally appeared George Newbold. who having been duly sworn according 
to law, deposes and says that he is the Business Manager of Aviation and 
Aibcraft Jovrnal and that the following is to the best of his knowledge 
and belief, a true statement of the ownership, management, etc., of the 
aforesaid publication for the date shown in the above cai^ion. r*'n"ired by 
the Act of August 24. 1912, embodied in section 442, Postal Laws and 
^gnlations, to wit ; 

1. That the names and addresses of the publisher, editor, managing 
editor, and business managers are : 

Publisher, The Gardner. Moffat Co., Inc., Highland. N. Y. ; Editor, 
Ladislas D’Orcy, 223 Fourth Ave., New York. N. Y.: Managing Editor, 
None; Business Manager, George Newbold, 225 Fourth Ave., New York, 
N. Y. 

2. That the owners are: (Give names and addresses of individual 

o«*ners, or. if a corporation, give its name and the nam^s and addresses 
of stockholders owning or holding 1 i>er cent or more of the total amount 
of stock.) 

The Gardner, Moffat Co., Inc., 225 Founh Ave., New York, N. Y. ; 
Lester D. Gardner, 225 Fourth Ave.. New York. N. Y.; W. I. Seaman, 
225 Fourth Ave., New York, N. Y.; W. D. Moffat, 22.5 Fourth Ave., New 
York, N. Y.: Margaret K. Gardner, 225 Fourth Ave., New York, N. Y. 

8. That the known bondholders, mortgagees, and other security holders 
owning or holding 1 per cent or more of total amount of bonds, mortgages, 
or other securities are : 

Lester D. Gardner, 225 Fourth Ave., New York, N. Y. 

4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not only the list 
of stockholders and security holders as they appear upon the books of the 
company but also, in cases where the stockholder<or security holder appears 
upon books of the company as trustee or in any other iidaciary relation, 
the name of the person or corporation for whom such trustee is acting, 
la given ; also that the said two paragraphs contain statements embracing 
affiant^ full knowledge and belief as to the circumstances and conditions 
under which stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and securities in a capacity 
other than that of a bona ftde owner: and this affiant has no reason to 
believe that any other person, association, or corporation has any interest 
direct or indirect in the said stock, bonds, or other securities than as so 
mUUd by him. NEWBOLD. 

Sworn to and subscribed before me this 8tli day of April, 1921. 

(Seal.) FRANKLIN H. BROWN. 

Notary Public, Kings County, No. 514. 

Certificate filed in New York County. 
My commission expires March 30, 1923. 


AMPHIBIOUS LANDING GEARS 

, Write for Partiofilars 

ALEXANDER KLEMIN & ASSOCIATES 

CONSULTING AERONAUTICAL ENGINEERS 
22 East 17 Street New York City 


Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Marhet 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in thia 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 

FAHRIG METAL CO.,34 Commerce St,N.Y. 



